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@ Infusion pump with dual position syringe locator. 



(§?) An infusion pump (10) for controlled delivery of medication from a syringe (12) to a patient. The pump 
housing (16) includes a syringe chamber (18) and associated lock members (50,52) for receiving and 
supporting the syringe (12) in one of two different positions. The syringe (12) includes a medication- 
containing barrel (20) connected to a luer fitting (26) at its nose end by a luer neck (22) of reduced cross 
sectional size. In one position, the syringe (12) seats into the chamber (18) with the iuer neck (22) 
protruding through an outlet port (24) of mating size and with the luer fitting (26) disposed outside the 
housing (16), such that the housing (16) defines a lock member (5) engaged axially between the syringe 
barrel (20) and luer fitting (26) to secure the barrel (20) against axial displacement In another position, a 
retainer key (52) is located in the syringe chamber (18) at a position spaced inboard from the outlet port 
(24) and defines an alternative lock member for axially securing the syringe (12) with the luer fitting (26) 
disposed inside the housing (16). in either position, the syringe piston plunger (28) Is controllably 
advanced by the pump into the barrel (20) to deliver medication from the nose end of the syringe (12) for 
administration to a patient via the luer fitting (26) and infusion tubing (14) or the like connected thereto. 
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- This invention relates generally to improve- 
ments in infusion pumps of the type used for control- 
led delivery of medication to a patient. More 
specifically, this invention relates to an improved infu- 
sion pump designed to receive and support a medi- 
cation-containing syringe in one of two different 
selected positions. 

Infusion pump devices and systems are relatively 
well known in the medical arts, for use in delivering or 
dispensing a prescribed medication such as insulin to 
a patient. In one form, such devices comprise a rela- 
tively compact pump housing adapted to receive a 
syringe carrying a prescribed medication for adminis- 
tration to a patient through infusion tubing and an 
associated catheter or the like. The infusion pump 
includes a small drive motor connected via a lead 
screw assembly for motor-driven advancement of a 
syringe piston plunger to administer the medication to 
the patient. Programmable control means are nor- 
mally provided for operating the drive motor continu- 
ously or at periodic intervals to obtain a closely 
controlled and accurate delivery of medication over 
an extended time period. Such infusion pumps are 
utilized to administer insulin and other medications, 
with an exemplary pump construction being shown 
and described in U.S. Patent No. 4,562,751 to Nason 
et al., U.S. Patent No. 4,678,408 to Nason et al, and 
U.S. Patent No. 4,685,903 to Cable et al. U.S. Patent 
No. 4,562,751, U.S. Patent No. 4,678,408, and U.S. 
Patent No. 4,685,903 are hereby incorporated herein 
by reference. 

Infusion pumps of the general type described 
above have provided significant advantages and 
benefits with respect to accurate delivery of medi- 
cation over an extended time period. The infusion 
pump is often designed to be extremely compact and 
may thus be adapted to be carried by the patient, for 
example, by means of a belt dip or the like. As a 
result, important medication can be administered with 
precision and in an automated manner, without signifi- 
cant restriction on the patient's mobility or life-style. 

To achieve accurate and reliable delivery of medi- 
cation to the patient in response to motor-driven adv- 
ancement of a syringe piston plunger, it is extremely 
important for the associated syringe barrel to be sec- 
ured or locked in place within the pump housing. 
Otherwise, inadvertent displacement of the syringe 
barrel toward the piston plunger can result in undes- 
ired excess medication delivery. Conversely, inadver- 
tent displacement of the syringe barrel away from the 
piston plunger can result in undesired nondelivery of 
medication upon subsequent advancement of the pis- 
ton plunger. 

More specifically, as shown in U.S. Patent No. 
4,562,751, U.S. Patent No. 4,678,408, and U.S. 
Patent No. 4,685,903, one relatively simple arrange- 
ment for securely locking the syringe barrel includes 
the formation of a narrow profile luer neck connected 



between the barrel and a luer fitting at a nose end of 
the syringe. This reduced profile neck is adapted to 
seat within a matingly sized outlet port defined by the 
pump housing, such that the housing at said outlet 
5 port provides an effective lock member engaged axi- 
ally between the syringe barrel and luer fitting. As a 
result of this axial engagement, the syringe barrel is 
securely seated or locked relative to the pump hous- 
ing. 

10 However, this locking arrangement positions the 

luer fitting on the exterior of the pump housing where 
it effectively increases the overall size and length of 
the infusion pump. In an effort to reduce the pump 
length and size, some patients attempt to mount the 

is syringe with the luer fitting recessed into the pump 
housing at the inboard side of the outlet port. Unfor- 
tunately, in this recessed position, the infusion pump 
lacks structural means for preventing undesired dis- 
placement of the syringe barrel toward the piston 

20 plunger. Such undesired displacement can occur due 
to inadvertent bumping of infusion set components, 
resulting in undesirable and uncontrolled delivery of a 
medication bolus to the patient. 

There exists, therefore, a significant need for an 

25 improved infusion pump adapted for securely sup- 
porting the barrel of a medication-containing syringe 
in either one of two different mounting positions, 
thereby permitting a luer fitting at the nose end of the 
syringe to be positioned outside or alternately reces- 

30 sed into the pump housing. 

According to the invention, there is provided a 
medical infusion pump which comprises a pump 
housing defining syringe chamber adapted to receive 
and support a syringe barrel with a piston plunger, and 

35 first means for retaining the syringe barrel in a first 
position within the syringe chamber, characterised by 
second means for insertion into the syringe chamber 
for retaining the syringe barrel in a second position 
within the syringe barrel. 

40 Thus, in accordance with the invention, an 
improved infusion pump is provided for use with a 
medication-containing syringe to obtain precision 
controlled delivery of the medication through infusion 
tubing or the like to a patient. The improved infusion 

45 pump includes means for receiving and supporting 
the syringe in one of two different operating positions. 

The infusion pump includes a pump housing hav- 
ing an elongated syringe chamber formed therein for 
receiving and supporting a medication-containing 

so syringe barrel and associated piston 
plunger.Preferably, a pump drive motor operated by a 
programmable controller on a selected basis to dis- 
pense medication from the syringe. The drive motor 
preferably includes a mechanical output such as a 

55 lead screw assembly connected to the piston plunger 
for controlled advancement of the plunger into the 
syringe barrel. The medication may be dispensed 
from the syringe barrel through a luer neck of reduced 
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cross sectional size at the noze end of the syringe, 
and further through a fuerfitting adaptated for connec- 
tion to infusion tubing or the like. 

In a first or normal mounting position, the syringe 
barrel and plunger may be seated within the housing 
chamber to position the narrow profile luer neck within 
a matingly sized outlet port at one end of the chamber. 
Accordingly, the portions of the pump housing defin- 
ing the outlet port protrude radially to a position dis- 
posed axially between the syringe ban-el and the luer 
fitting, such that the housing provides a lock member 
securing the syringe barrel against fore-aft displace- 
ment with respect to the housing. In this position, the 
luer fitting is located at the exterior of the housing. 

A second or alternative mounting position may be 
obtained by installing a retainer key into the syringe 
chamber at a position spaced inboard from the outlet 
port. In the preferred form, the retainer key and hous- 
ing include cooperating lock structures for securely 
fixing the retainer key to the housing in a selected 
position. The retainer key may be a second or alter- 
native lock member fitting axially between the syringe 
barrel and the luer fitting when the syringe is placed 
into the chamber with the luer fitting at the inboard 
side of the outlet port. The retainer key thus locks the 
syringe barrel against axial fore-aft displacement with 
the luer fitting disposed at a recessed position within 
the pump housing. 

In a preferred form, the invention may therefore 
provide an infusion pump assembly, comprising: 

a syringe having a syringe barrel adapted to 
receive a selected medication, a piston plunger siid- 
ably received into an aft end of said barrel and adap- 
ted for advancement into said barrel to dispense the 
medication through a nose end of the barrel, a luer fit- 
ting, and a luer neck of reduced cross sectional size 
joined between said barrel nose end and said luer fit- 
ting; 

an infusion pump including a pump housing 
defining an elongated syringe chamber with an outlet 
port at one end thereof, said syringe being receivably 
into said chamber syringe in a first position with said 
luer neckseated within said outlet port such thata por- 
tion of said housing defining said outlet port extends 
into axial engagement between said barrel nose end 
and said luer fitting to retain said syringe in said first 
position with said luer fitting disposed at the exterior 
of said housing; 

a retainer key for insertion into said chamber at 
a position spaced inboard from said outlet port; and 

means for securing said retainer key within 
said chamber, said syringe being receivable into said 
chamber in a second position with said luer necksea- 
ted within said retainer key such that said retainer key 
extends into axial engagement between said barrel 
nose end and said luer fitting to retain said syringe in 
said second position with said luer fitting disposed 
within said chamber. 



More generally, the invention may provide an 
infusion pump assembly, comprising: 

a syringe having a syringe barrel adapted to 
receive a selected medication, a piston plunger slid- 
5 ably received into an aft end of said barrel and adap- 
ted for advancement into said barrel to dispense the 
medication through a nose end of the barrel, a luer fit- 
ting, and a luer neck of reduced cross sectional size 
joined between said barrel nose end and said lower 
10 fitting; and 

an infusion pump including a pump housing 
defining an elongated syringe chamber with an outlet 
port at one end thereof, said housing defining first 
means axially engageable between said barrel nose 
15 end and said luer fitting for supporting said syringe 
barrel against axial displacement within the pump 
chamber, with said luer fitting disposed outside the 
pump housing; 

said pump having further including second 
20 means adapted for seated insertion into the pump 
chamber and axially engageable between said barrel 
nose end and said luer fitting for supporting said syri- 
nge barrel against axial displacement within the pump 
chamber, with said luer fitting disposed inside the 
25 pump housing. 

The invention may be carried into practice in vari- 
ous ways and an embodiment will now be described 
by way of example with reference to the accompany- 
ing drawings, in which: 
30 Figure 1 is a front perspective view illustrating a 
medication infusion pump according to the inven- 
tion; 

Figure 2 is an enlarged rear elevation of the infu- 
sion pump of Figure 1, with portions broken away 

35 to illustrate pump operating components and 

further depicting a medication-containing syringe 
mounted in a first or normal position; 
Figure 3 is an enlarged fragmentary elevation cor- 
responding generally with a portion of Figure 2 

40 with the syringe removed; 

Figure 4 is an enlarged fragmentary perspective 
view illustrating further construction details of the 
syringe chamber shown in Figure 3; 
Figure 5 is a perspective view illustrating one pre- 

45 ferred form of a retainer key adapted for instal- 
lation into the syringe chamber; 
Figure 6 is an enlarged side elevation of the 
retainer key of Figure 5; 

Figure 7 is an enlarged fragmentary vertical see- 
so tion taken generally on the line 7-7 of Figure 3; 

Figure 8 is an enlarged fragmentary rear ele- 
vation generally corresponding with Figure 3, but 
depicting the retainer key installed into the syri- 
nge chamber; and 
55 Figure 9 is a fragmentary rear elevation similar to 

Figure 8, but illustrating the medication-contain- 
ing syringe mounted in a second or alternative 
position. 
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An infusion pump referred to generally in Figure 
1 by the reference numeral 1 0 is provided may be con- 
trolled administration of medication to a patient. The 
infusion pump 1 0 receives and supports a medication- 
containing syringe 1 2 (Fig. 2), and includes means for s 
automatically and programmably operating the syri- 
nge 12 to deliver the medication through infusion tub- 
ing 14ortheIiketothe patient. In accordance with the 
invention, the infusion pump 10 is adapted for mount- 
ing of the syringe 12 in a secure and stable manner 1 o 
in one of two different positions. 

The infusion pump 10 has an overall construction 
and operation which is generally known in the art. 
More specifically, with reference to Figs. 1 and 2, the 
infusion pump 1 0 includes a relatively compact pump 15 
housing 16 defining an elongated chamber 18 (Fig. 2) 
adapted to receive and support the syringe 12 
charged with a selected medication, such as insulin, 
to be administered to a patient This chamber 18 is 
shown in an open state in Fig. 2 although it will be 20 
understood that a removable access plate (not 
shown) forming a portion of the pump housing will be 
used to close the chamber 18 during normal operation 
of the infusion pump. 

The medication-containing syringe includes a 25 
syringe barrel 20 joined at a nose end thereof to a luer 
neck 22 of reduced diametric size to seat snugly 
within an outlet port 24 formed in the pump housing 
1 6. The luer neck 22 is joined in turn to a female luer 
fitting 26, with these components cooperating to sup- 30 
port or lock the syringe barrel 20 in a first or normal 
position seated within the housing chamber 18, as will 
be described in more detail. A syringe piston plunger 
28 extends from the aft end of the barrel 20 and may 
be advanced into the barrel to deliver the medication 35 
therefrom. In this regard, the medication is normally 
dispensed to the patient through the infusion tubing 
14 or the like having an appropriate male luer fitting 
30 engagable with the female luer fitting 26. The infti- 
sion tubing 14 is associated in turn with a catheter (not 40 
shown) or the like for transcutaneous infusion of the 
medication into the patient 

The infusion pump 1 0 further includes a compact 
drive motor 32 mounted within the housing 16 and 
coupled mechanically to the syringe piston plunger 28 45 
for purposes of advancing the plunger in a precision 
controlled manner to dispense the medication. The 
illustrative drive motor 32 corresponds with the infu- 
sion pump depicted in U.S. Patent No. 4,562,751, 
U.S. Patent No. 4,678,408, and U.S. Patent No. so 
4,685,903, which are incorporated by reference 
herein, although it will be understood that alternative 
drive motor mechanisms may be used, if desired. The 
illustrative drive motor 32 has a mechanical output 
adapted to rotate a lead screw 34 to translate a lead 55 
screw nut 36 having a fixture 38 thereon for engaging 
an enlarged flange 40 at the outboard end of the pis- 
ton plunger 28. 



A programmable controller 42 within the housing 
16 can be set by the attending physician or other 
appropriate personnel by use of an array of buttons 44 
(Fig. 1) with a corresponding display panel 46 on the 
front of the housing 16 providing appropriate infor- 
mation regarding set status and/or pump operation. 
As is known in the art, the controller 42 is adapted to 
couple a battery power supply 48 or the like to the 
drive motor to obtain a desired drive motor operation 
on a continuous or intermittent basis, in accordance 
with the controller program. 

In accordance with the invention, the improved 
infusion pump 10 accommodates selective mounting 
of the medication-containing syringe 12 in either one 
of two different operating positions within the syringe 
chamber 18. In this regard, as viewed in Fig. 2, the 
syringe 12 can be installed in the first or normal 
operating position with the narrow profile luer neck 22 
seated within the housing outlet port 24. In this posi- 
tion, the housing structure defining the outlet port pro- 
vides an effective lock member 50 protruding radially 
inwardly to a position axially between the nose end of 
the syringe barrel 20 and the luer fitting 26. 

Accordingly, the housing lock member 50 effec- 
tively secures or locks the syringe barrel 20 against 
fore-aft displacement relative to the syringe chamber 
1 8, such that medication dispensing is precision con- 
trolled in response to relative advancement of the pis- 
ton plunger 28. However, in this normal mounted 
position, the luer fitting 26 is located at the exterior of 
the pump housing 16. This exterior position of the luer 
fitting 26 provides a rigid protrusion effectively extend- 
ing one end of the housing 16, and is sometimes con- 
sidered to be undesirable by persons using the 
infusion pump. 

Accordingly, the improved infusion pump 10 of 
the present invention accommodates an alternative 
mounting position for the syringe 12, wherein the luer 
fitting 26 is seated in a recessed position inside the 
housing 16. Importantly, when this alternative mount- 
ing position is used, alternative lock means are pro- 
vided for securing the syringe barrel 12 against 
fore-aft displacement within the chamber 1 8. 

More specifically, with reference to Figs. 3-9, a 
retainer key 52 (Figs. 5, 6, 8 and 9) is provided for ins- 
tallation into the syringe chamber 18 at a position 
spaced inboard from the outlet port 24. In general 
terms, this retainer key 52 and the pump housing 16 
include interengageable lock structures designed for 
positive locked installation of the key at a predeter- 
mined inboard-spaced position relative to the outlet 
port The retainer key 52 is shaped to mirror the 
geometry of the lock member 50 at the outlet port 24 
and thereby permit seated reception therein of the 
reduced profile luer neck 22 for purposes of locking 
the syringe barrel against fore-aft displacement in the 
chamber. Importantly, the inboard spaced position of 
the key 52 is chosen to permit the female luer fitting 
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26 to seat axially between the retainer key 52 and the 
outlet port 24, such that the smaller male luerfitting 30 
protrudes through the outlet port 24. 

In the preferred form, the retainer key 52 is con- 
structed from lightweight molded plastic or the like to 
include a generally U-shaped collar 54 protruding and 
opening upwardly from a base plate 56. A contoured 
locator key 58 is formed on the underside of the base 
plate 56 for reception into a contoured keyhole seat 60 
recessed into a base wall 62 of the syringe chamber 
18. Moreover, opposite end edges 64 of the base 
plate 56 are sized for relatively snug reception into 
undercut cavities 66 formed below a pair of lock ribs 
68 which protrude inwardly toward each other from 
opposite side walls 70 (Figs. 4 and 7) defining the 
chamber 18. 

The retainer key 52 is inserted into syringe cham- 
ber 18 at an angle with the locator key 58 seated 
within the keyhole seat 60, and then turned in the 
direction of arrow 71 in Fig. 8 through an arc of about 
45-60 degrees to extend transversely across the 
chamber 18. In this regard, while the contoured 
shapes of the locator key 58 and keyhole seat 60 may 
vary, the geometry of the keyhole seat 60 is relatively 
enlarged to accommodate rotation of the locator key 
therein as the base plate 56 is rotated to a position 
extending transversely across the chamber 18 as 
shown in Fig. 8. 

Such rotation displaces the end edges 64 of the 
base plate 56 into the undercut cavities 66, and cor- 
respondingly carries the collar 54 to a tight essen- 
tially snap-fit position seated between the chamber 
side walls 70. To facilitate this rotation, the end edges 
64 are desirably convexly curved, and leading corner 
edges 72 of the collar arms are recessed. In addition, 
notches 74 at the lower edges of the collar (fig. 6) per- 
mit reception therein of the lock rib 68 on the chamber 
side wails 70. 

With the retainer key 58 locked in place, the syri- 
nge 1 2 can be installed quickly and easily into the syri- 
nge chamber with the luer neck 22 cradled within the 
lock collar 54. In this position, the female luerfitting 26 
is interposed between the retainer key 52 and the 
inboard side of outlet port 14, thereby placing the luer 
fitting 26 in a recessed position inside the pump hous- 
ing 16. The retainer key 52 is axially engaged be- 
tween the luer fitting 26 and the nose end of the 
syringe barrel 20. In this regard, to facilitate unidirec- 
tional installation of the retainerkey 52, one side edge 
76 of the base plate 56 is conveniently recessed, as 
indicated by arrow 76 in fig. 5, to receive the rounded 
edge of the syringe barrel 20 without interference. 

The infusion pump 10 of the present invention 
thus includes dual locator means for dual position 
mounting of a medication-containing syringe in a sec- 
ure and stable manner. The syringe can be mounted 
with a luer fitting 26 positioned on the exterior of the 
pump housing (fig. 2) or recessed into the interior of 



the pump housing (fig. 9). In either position, the syri- 
nge barrel 10 is securely locked against fore-aft dis- 
placement, such that medication dispensing can be 
controlled in a precision manner by operation of the 
5 syringe piston plunger 28. 



Claims 

10 1 . A medical infusion pump (1 0) which comprises a 
pump housing (16) defining a syringe chamber 
(1 8) adapted to receive and support a syringe bar- 
rel (20) with a piston plunger (28), and first means 
(50) for retaining the syringe barrel (20) in a first 

15 position within the syringe chamber (18), charac- 

terised by second means (52) for insertion into 
the syringe chamber (1 8) for retaining the syringe 
barrel (20) in a second position within the syringe 
chamber (18). 

20 

2. A pump as claimed in Claim 1, characterised in 
that the second means (52) and the pump hous- 
ing (16) include engageabie lock means for sec- 
urely and preferably removably mounting the 

25 second means (52) within the syringe chamber 

(18). 

3. A pump as claimed in Claim 1 or Claim 2, charac- 
terised in that the second means (52) comprises 

30 a generally U-shaped lock collar ( 54 ). 

4. A pump as claimed in Claim 3, characterised in 
that the pump housing (16) includes a base wall 
(62) extending between a pair of side walls (70) 

35 which together defining the syringe chamber (1 8) 

the side walls (70) having a pair of lock ribs (68) 
formed respectively thereon and projecting into 
the chamber (18) generally towards each other, 
the lock ribs (68) co-operating with the base wall 

40 (620 to define a pair of undercut cavities (66), the 
lock collar including a base plate (56) having out- 
wardly projecting end edges (64) for snug fit rota- 
tion into the undercut cavities (66). 

45 5. A pump as claimed in Claim 4, characterised in 
that the collar further includes notches (74) for 
relatively snug fit reception of the lock ribs (68) 
when the base plate end edges (64) are received 
into the undercut cavities (66). 

50 

6. A pump as claimed in Claim 4 or Claim 5, charac- 
terised in that the base wall (62) is formed with a 
contoured keyhole seat (60) and the base plate 
(56) includes a contoured locator key (58) for 
55 reception into the keyhole seat (60), the locator 

key (58) being rotatable within the keyhole seat 
(60), to permit rotation of the collar (54) to dis- 
place the base plate end edges (64) into the 
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undercut cavities (66). 

7. A pump as claimed in any preceding Claim, 
characterised by means (32) for controliably 
advancing the piston plunger (28) into the syringe 5 
barrel (20), in use. 

8. A pump assembly comprising a pump (10) as 
claimed in any preceding Claim in combination 
with a syringe (12), characterised in that the syri- 1 o 
nge (12) includes a iuer neck (22) of reduced 
cross sectional size between a nose end of the 
syringe barrel (20) and a luerfitting (26), and the 
pump housing (16) defines an outlet port (24) at 

one end of the syringe chamber (18), the first 15 
means (50) being axially engageable between 
the barrel nose end and the Iuer fitting (26) to 
retain the syringe barrel (20) relative to the pump 
housing (16) with the Iuer fitting (26) disposed 
outside the pump housing (16). 20 

9. An assembly as claimed in Claim 8, characterised 
in that the second means (52) when inserted into 
the syringe chamber (18), axialiy engages be- 
tween the barrel nose end and the luerfitting (26) 25 
to retain the syringe barrel (20) relative to the 
pump housing (16) with the Iuer fitting (26) dis- 
posed inside the pump housing (16). 

1 0. An assembly as claimed in Claim 9, characterised 30 
in that the second means (52) comprises a 
retainer generally in the form of a U-shaped lock 
collar (54) having a shape generally correspond- 
ing to the shape of the portion of the housing at 

the outlet port (24). 35 
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